• A shortened infusion of ramucirumab (from 60 to 20 minutes) was safe and feasible without infusion-related reactions.
DISCUSSION
To the best of our knowledge, this is the first prospective study to demonstrate the safety of a shortened infusion of ramucirumab. We aimed to evaluate the safety of a short-term infusion of ramucirumab. Our study met its primary endpoint, demonstrating that IRR rate during the first short-term infusion was 0% (95% CI, 0%-0.72%). Additionally, among a total of 149 short-term infusions, no IRR was observed. The frequency of ramucirumab-related adverse events was consistent with that in previous reports, and no unexpected adverse events related to the study treatment were observed. These results demonstrated that a short-term infusion of ramucirumab was safe. This can allow patients, particularly outpatients, to conveniently receive chemotherapy and reduce medical staff workload. We strongly believe our findings will be beneficial to both patients and medical staff. 
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Investigator's Assessment Shortened infusion of ramucirumab is a safe and feasible method.
Ramucirumab is a fully human immunoglobulin G monoclonal antibody against vascular endothelial growth factor receptor-2 (VEGFR-2), a receptor for VEGF-A, VEGF-C, and VEGF-D [1] . Ramucirumab has been shown to be effective in several cancer types, including gastric, colorectal, and non-small cell lung cancer [2] [3] [4] [5] . In general, although antibody therapies are less toxic compared with cytotoxic agents, they have peculiar toxicity profiles. A typical adverse event is infusion-related reaction (IRR), The symptoms of IRR include fever, chills, headache, pruritus, rash, cough, collapse, angioedema, and, in rare cases, lifethreating events such as respiratory disturbance or circulatory failure. Its mechanism is considered to be different from IgE-mediated hypersensitivity due to type 1 allergic reaction [6] . Because infusion duration of antibody therapies may affect IRR occurrence, monoclonal antibodies are gradually administered. Ramucirumab has been administered for over 60 minutes, but no robust evidence supports this duration. Ramucirumab is a fully human protein, and IRR occurrence due to its use has been reported to be markedly low (0.4%-5.8%) [2, 3] . Several studies have shown that rapid infusion of other antibodies was safe. Salar et al. reported rapid administration of rituximab, which is more closely associated with IRR, and proposed that a 90-minute infusion schedule was well tolerated and safe [7] . Sehn et al. also examined that a 90-minute rituximab administration for more than 1,200 cases and reported that no grade 3 or 4 infusion reactions were observed [8] . As for bevacizumab, trastuzumab, and panitumumab, similar studies have been performed and indicated that it is possible to shorten infusion time [9] [10] [11] [12] . Therefore, we hypothesized that it is possible to shorten the infusion duration of ramucirumab for patients without IRR during the first administration.
The primary endpoint, IRR rate during the first shortterm infusion, was 0% (95% confidence interval, 0%-0.72%). Additionally, among the 149 short-term infusions, no IRR was observed. In total, 13 patients (32.5%) developed adverse events related to ramucirumab. One (2.5%) and two (5.0%) patients developed grade 3 upper gastrointestinal hemorrhage and proteinuria, respectively. The incidence of these adverse events was consistent with that in previous reports. Therefore, our findings demonstrated that a short-term infusion of ramucirumab was safe. In cases with no IRR upon the first administration of ramucirumab over 60 minutes, a shorter 20-minute infusion can be used for the subsequent administrations. When ramucirumab is administered in combination with other cytotoxic drugs, it requires considerable time, increasing the burden on patients and medical staff. A shorter infusion can be beneficial to patients and medical staff.
There were a few limitations to the present study. First, data on pharmacokinetics of ramucirumab were not obtained. However, in a previous report, shortening the infusion duration did not affect the blood concentration of panitumumab [12] , another fully human antibody. Second, this study included patients with differing treatment regimens, resulting in differences in terms of premedication. Our results should be validated in a larger sample sufficiently representing each regimen; however, this is the first study demonstrating that a 20-minute ramucirumab infusion is safe and feasible for patients with gastrointestinal cancer despite these limitations. The shortened infusion time can reduce the burden of both patients and medical staff. Further studies are warranted to confirm the safety of shortterm ramucirumab infusion. 
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